Defective vasculogenesis in systemic sclerosis.
Typical vascular features of systemic sclerosis include low capillary density and vascular obliteration. The formation and repair of blood vessels in adults involve vasculogenesis, which is mediated through the recruitment of bone-marrow-derived circulating endothelial precursors (CEP). We investigated whether vasculogenesis is impaired in patients with systemic sclerosis. Peripheral blood was obtained from 11 patients with systemic sclerosis, 11 with rheumatoid arthritis, and 11 healthy controls. Factors potentially affecting the CEP number were matched among the three groups. CEP (identified as circulating cells positive for CD34, CD133, and the type 2 receptor for vascular endothelial growth factor) were quantified by cell sorting and three-colour flow cytometry. The circulating concentrations of angiogenic factors were measured by ELISA. The potential of CEP to differentiate into endothelial cells was assessed by the upregulation of von Willebrand factor after in-vitro maturation treatment. Findings The absolute number of CEP was much lower in patients with systemic sclerosis than in patients with rheumatoid arthritis or healthy controls (median 274 [IQR 178-395] vs 1154 [653-1524] and 1074 [713-1186] per 20 mL peripheral blood, respectively; p<0.0001 by Kruskal-Wallis test. Paradoxically, circulating concentrations of most angiogenic factors were significantly higher in patients with systemic sclerosis than in healthy controls. The proportion of CEP that differentiated into endothelial cells was significantly lower in patients with systemic sclerosis than in healthy controls (p<0.0001, Mann-Whitney test). Insufficient vascular repair machinery due to defective vasculogenesis might contribute to vasculopathy in systemic sclerosis. As well as providing an important insight into the pathogenesis of this disorder, these findings suggest that dysregulated vasculogenesis might be important in other disorders with abnormalities in vascular formation, including those with excessive formation of new vessels such as cancer and those with deficient vessel formation such as atherosclerosis. Circulating endothelial precursors could be a novel target for therapeutic strategies for ischaemic complications in patients with systemic sclerosis.